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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following was agreed on the UE transmit timing for redcap UE as captured in the aprproved WF in the last meeting [1]:
Impact on UE transmit timing requirements 
· Proposal 1 (Apple, Huawei, CMCC, Oppo, Vivo, Ericsson, Nokia): The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
· Proposal 2 (Qualcomm): A RedCap UE shall meet the Te requirements for an initial transmission provided that at-least one SSB is available in the active DL BWP of the UE during the last 160ms.
Reference cell timing in RedCap BWP
· Proposal 1 (Qualcomm Incorporated, CMCC): When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.
· Proposal 2 (Huawei, Apple, Vivo, Ericsson, MTK, Nokia): Need more conclusion from RAN1.
In this paper we analyze the open issues related to the UE timing identified in the WF for further analysis. 
2. Analysis of UE timing 
The following main issues have been identified or need further analysis:
· Availability of SSB at the UE to meet the UE timing error requirements (Te)
· Whether to use CSI-RS/TRS in some scenario for UE timing
· Whether the existing UE transmit timing requirements (Te and Tq) can be met and associated conditions.
The above issues are indeed quite related to each other and are discussed below:
It is important to note that the redcap UE will operate in an existing network i.e. in legacy base station. Furthermore, the redcap UE and any non-recap UE (including legacy and future capabilities) will co-exist in the same base station. The existing Te and Tq requirements are designed to be handled by the existing base station or BS serving legacy UEs. Therefore, in our view the redcap UE should meet the existing Te and Tq requirements defined in section 7.1 of TS 38.133. 
The existing Te requirements are met provided that the SSB is available at the UE in the reference cell at least once every 160 ms. To meet Te, the existing condition on the availability of the SSB at the UE every 160 ms can be maintained also for the redcap UE. 
It was proposed in the last meeting to allow the UE to use CSI-RS/TRS if the SSB is not within the active BWP part. While it can be left for the UE implementation to use also CSI-RS/TRS, if available, for deriving the UE timing. But the UE should meet Te if the SSB is available at the UE every 160 ms regardless of whether CSI-RS/TRS is provided by the network. The legacy UE’s active BWP may or may not contain the SSB. But the legacy UE also meets the Te requirements without requiring the SSB to be within the active BWP. The interruption caused by the UE for retuning in case the SSB is not within the active BWP is a separate issue. In case the redcap specific BWP does not contain SSB (e.g. no non-cell defining SSB (NCD-SSB)) then the UE may have to retune to cell defining SSB (CD-SSB) to acquire the SSB. The retuning may be needed also for other purposes. Therefore, any possible interruption due to retuning should be addressed separately as discussed in [2]. 
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
· Observation #1: Redcap UE will operate and coexist with non-redcap UE (including legacy UEs) in an existing base station.
· Observation #2: The existing Te and Tq requirements are designed to be handled by the existing base station or BS serving legacy UEs.
· Proposal #1: Redcap UE should meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133. 
· Observation #3: The existing Te and Tq requirements are met by the legacy UE regardless of whether the SSB is within the active BWP of the reference cell, or not. 
· Proposal #2: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell, or not. 
· Observation #3: If the redcap specific BWP does not contain SSB (e.g. no NCD-SSB) then the UE may have to retune to CD-SSB to acquire the SSB for different procedures. This may cause interruption.
· Proposal #3: Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner. 
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